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2.1. Solar collection system 
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FROGVWRUDJHWDQNDWԨ7DEOHVKRZVWKHPDMRUWHFKQLFDOGDWDRIWKHVRODUFROOHFWLRQV\VWHP
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2.2. NGCC power plant thermodynamic model 
7KHPRGHOLVXVLQJWKHGHVLJQGDWDRIWKH1*&&SRZHUSODQWORFDWHGLQ+HUPRVLOOR0H[LFRZKLFKLVHTXLSSHG
ZLWKD0:HJDVWXUELQHF\FOHDQGD0:HVWHDP5DQNLQHF\FOH$+HDW5HFRYHU\6WHDP*HQHUDWRU+56*
ZLWKWKUHHSUHVVXUHOHYHOVLVSURGXFLQJVWHDPWROLQNWKHJDVWXUELQHF\FOHDQGVWHDP5DQNLQHF\FOH7DEOHOLVWHG
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                                                  (1) 
ZKHUHߟ௖௖ LV FRPELQHG F\FOH HIILFLHQF\W*7 LV JDV WXUELQH QHW SRZHUW67 LV VWHDP 5DQNLQH F\FOH QHW SRZHU
ሶ݉ ୒ୋǡୋ୘LVQDWXUDOJDVIORZUDWHLQJDVWXUELQH ሶ݉ ୒ୋǡୈ୳ୡ୲୆୳୰୬ୣ୰LVQDWXUDOJDVIORZUDWHLQGXFWEXUQHUDQGLHV1*LV
ORZHUKHDWLQJYDOXHRIQDWXUDOJDV
7KH UHVXOWVSUHVHQWHG LQ)LJXUH VKRZ WKH IORZ UDWH WHPSHUDWXUHSUHVVXUHDQGHQWKDOS\RI DOO VWUHDPVRI WKH
V\VWHP7KHJDVWXUELQHQHWSRZHURI0:HDQGVWHDP5DQNLQHF\FOHQHWSRZHURI0:HDUHFRQVLVWHQW
ZLWKGHVLJQGDWD
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
)LJ3URFHVV'LDJUDPRIWKH0:H1*&&3RZHU3ODQW%DVH&DVHZLWK1R6RODU,QSXWRQO\6RODU,QSXW/RFDWLRQV0DUNHG
6RODU7KHUPDO(QHUJ\$VVLVWHG1*&&3RZHU3ODQW
3.1. Solar Thermal Energy Integrated Strategies 
7KHGLDJUDPLQ)LJXUHLOOXVWUDWHVWKHFRPSOH[LW\RIWKH1*&&V\VWHPDQGUDLVHVWKHLVVXHRIZKHUHWRDGGWKH
VRODU WKHUPDO HQHUJ\ VXFK WKDW WKH SHUIRUPDQFH RI WKH SRZHU SODQW LV LPSURYHG DV PXFK DV SRVVLEOH ,Q WKLV
LQYHVWLJDWLRQ WKHSRVVLELOLWLHV WR LQWHJUDWHVRODU WKHUPDOHQHUJ\ WR WKH+56*DQG WKHVWHDPF\FOHZHUHGLVFXVVHG
)RUWKHJDVWXUELQHWKHSRWHQWLDORIEHLQJDGGHGWKHUPDOHQHUJ\WRLPSURYHLWVSHUIRUPDQFHLVOHVV7KHUHIRUHRQO\
WKH+56*VLGHDQGVWHDP5DQNLQH&\FOHVLGHKDYHEHHQLQYHVWLJDWHG
3.1.1. HRSG Side (Solar Input 1 in Figure 2) 
:LWKVRODUKHDWDYDLODEOHDWDPD[LPXPRIԨDQGPLQLPXPRIԨSRWHQWLDOORFDWLRQIRUJHWWLQJKLJKHVW
FRQYHUWLQJUDWHRIVRODUWKHUPDOHQHUJ\WRHOHFWULFHQHUJ\LV+3FLUFXLWV>@7RDYRLGVWHDPEHLQJJHQHUDWHGLQWKH
HFRQRPL]HUZKLFKZRXOGFDXVHD IORZEORFNDJH LW LV UHDVRQDEOH WRDGG VRODU WKHUPDO HQHUJ\GRZQVWUHDPRI WKH
HFRQRPL]HU
7KH+3(9 LQ+56*KDV ODUJHVWKHDW WUDQVIHU UDWHDQG WHPSHUDWXUHGLIIHUHQFHEHWZHHQVWHDPDQG IOXHJDV7R
ZLWKGUDZVDWXUDWHGZDWHUWKHQVHQGWRVRODUVWHDPJHQHUDWRU>@ZLOOUHGXFHWKHHQWKDOS\FKDQJHRIIOXHJDVSDVVLQJ
WKURXJKWKH+3(9DQGOHVVIXHOEXUQLQJLQGXFWEXUQHU
7KHORFDWLRQRIVRODULQSXWPDUNHGLQ)LJXUHVKRZVWKHVDWXUDWHGZDWHUH[WUDFWHGIURP+3(&RXWOHWJRHVWR
66* WKHQ LW LV LQMHFWHG EDFN WR+3 WXUELQH LQOHW 7KH FRQVHTXHQFH LV KHDW WUDQVIHU UDWH LQ WKH+3(9 GHFUHDVLQJ
)LJXUHEOHDGVWRGXFWEXUQHUFRXOGEHVKXWRIIDVQRGXFWILULQJFDVHLQWKLVSDSHU+RZHYHUIOXHJDVWHPSHUDWXUH
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HQWHULQJWKH+56*PDLQVWHDPDQGUHKHDWVWHDPWHPSHUDWXUHVZRXOGDOVRGHFUHDVHZKLFKZLOOFDXVHSODQWSRZHU
ORVVDVSHQDOW\
3.1.2. Steam Cycle Side (Solar Input 2 in Figure 2) 
2QWKHVWHDPVLGHWKHVRODUWKHUPDOHQHUJ\VRXUFHZLWKWHPSHUDWXUHUDQJHIURPԨWRԨGHWHUPLQHVWKH
/3WXUELQHZRXOGEHWKHRQO\SRVVLEOHORFDWLRQWRLQMHFWVRODUWKHUPDOHQHUJ\ZLWKIHDVLEOHGHVLJQ7KH/3WXUELQH
LQOHW VWHDP ZLWK WHPSHUDWXUH RI Ԩ ZRXOG EH KHDWHG WR LQFUHDVH HQWKDOS\ WKHQ JRHV LQWR D VRODU VWHDP
VXSHUKHDWHU7KLVDSSURDFKZLOOLQFUHDVHWKH/3WXUELQHRXWSXWDQGLQFUHDVHWKHVWHDPTXDOLW\DW/3WXUELQHRXWOHW
7KHPD[LPXPOHYHORIVRODUWKHUPDOHQHUJ\DGGLWLRQWRWKHORFDWLRQRIVRODULQSXWLVDVSRZHUERRVWFDVH
3.2. Simulation Results 
7RFRPSDUHWKHLPSDFWRIWZRGLIIHUHQWVRODULQSXWDSSURDFKHVRQFRPELQHGF\FOHHIILFLHQF\QHWSRZHURXWSXW
DQG&2HPLVVLRQLQWXLWLYHO\WKHDVVXPSWLRQVDUHPDGHDVIROORZHG
z 7KHIOXHJDVWHPSHUDWXUHDWWKH+56*RXWOHWDQGWKHSUHVVXUHGLVWULEXWLRQLQWKHVWHDPF\FOHDUHIL[HG
z 7KHJDVWXUELQHFRQGLWLRQVDUHWKHVDPHDVWKHEDVHFDVH
z +HDWWUDQVIHUFRHIILFLHQWVDQGKHDWWUDQVIHUVXUIDFHDUHDVLQWKH+56*GRQRWFKDQJHDVDUHVXOWRIDGGLQJVRODU
WKHUPDOHQHUJ\
7DEOHVXPPDUL]HV WKHUHVXOWV IRU WKHEDVHFDVH WKHQRGXFWILULQJFDVHVRODU LQSXWDQGSRZHUERRVWFDVH
VRODULQSXW
7DEOH6LPXODWLRQ5HVXOWVRI%DVH&DVHDQG6RODU,QSXW&DVHV
3DUDPHWHUV 8QLWV %DVH&DVH 6RODU,QSXW 6RODU,QSXW
6RODU7KHUPDO(QHUJ\,QSXW 0:WK   
'XFW)LULQJ1DWXUDO*DV)ORZ5DWH NJV   
*DV7XUELQH2XWSXW 0:H   
*DV7XUELQH(IILFLHQF\//9    
6WHDP&\FOH2XWSXW 0:H   
6WHDP&\FOH(IILFLHQF\    
7RWDO3ODQW2XWSXW 0:H   
3ODQW(IILFLHQF\//9    
&2(PLVVLRQ NJV   
+56*)OXH*DV,QOHW7HPSHUDWXUH Ԩ   
+56*)OXH*DV2XWOHW7HPSHUDWXUH Ԩ   
+36WHDP,QOHW7HPSHUDWXUH Ԩ   

7KH QR GXFW ILULQJ FDVH UHVXOW LQGLFDWHV  NJK LV VDYHG DQG  NJK OHVV &2 LV H[KDXVWHG ,W DOVR
LQGLFDWHVWKDWQRGXFWILULQJZRXOGUHGXFHWKHVWHDPWHPSHUDWXUHJRLQJLQWRWKHVWHDPWXUELQHVZKLFKZRXOGOHDGWR
0:HSRZHUORVV+RZHYHUWKHFRPELQHGF\FOHHIILFLHQF\ZRXOGVWLOOLQFUHDVHIURPWR7KH
WHPSHUDWXUHSURILOHFRPSDULVRQEHWZHHQEDVHFDVHDQGQRGXFWILULQJFDVHDUHVNHWFKHGLQ)LJXUHEZKLFKSUHVHQWV
VPDOOHU WHPSHUDWXUH GLIIHUHQFHV EHWZHHQ IOXH JDV DQG VWHDP LQ WKH +3(9 DQG +36+V RFFXUV ,W LQGLFDWHV KHDW
WUDQVIHUZRXOGEHPRUHHIILFLHQWLQ+3(9DQG+36+V
7KHUHVXOWVRISRZHUERRVWFDVHZLWK0:WKVRODUWKHUPDOHQHUJ\LQSXWVKRZ0:HPRUHHOHFWULFLW\ZDV
JHQHUDWHGDQGWKHFRPELQHGF\FOHHIILFLHQF\RIZDVDFKLHYHG$SDUDPHWHULVZLGHO\XVHGWRHYDOXDWHWKH
VRODUWRSRZHUFRQYHUVLRQHIILFLHQF\>@
ߟୱୣ ൌ
οௐ೐
ொೞ೚೗ೌೝ
                                                  (2) 
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7KHSRZHUERRVWFDVHJLYHVVRODUWKHUPDOHQHUJ\WRSRZHUFRQYHUVLRQHIILFLHQF\
&RQFOXVLRQ
7KHREMHFWLYHVRI WKHDQDO\VHVZHUH WRGHWHUPLQH WKH LQFUHDVH LQHIILFLHQF\DQGRUSRZHURXWSXWRI WKH1*&&
SRZHUSODQWVDVDUHVXOWRIWKHDGGLWLRQRIDVRODUWKHUPDOHQHUJ\,QDGGLWLRQWKHEHQHILWRILQWHJUDWHGVRODUWKHUPDO
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